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[I1A-7. Investigation: Deter mine the present activity, tectonic history, and large-
scale vertical and horizontal structure of the crust-theludingpresent-activity. This
includes, for example, the structure and origin of hemispheric dichotomy.

Understanding theatural seismicitytectonic recorgdand the structures within the crust
over large vertical and horizontal scales is cidoiaunderstanding the geologic history
as well as the temporal evolution of internal peses. This, in turn, places constraints on
release of volatiles from differentiation and valmaactivity and the effect of tectonic
structures (faults and fractures in particularsabsurface hydrology. Determining these
structures would require gravity data, deep subserounding (108 of meters to
kilometers), detailed geologic and topographic niaggincluding impact
mapping/studies), and determination of the commystof major geologic units.
Because the present level of seismicity on Maesgentially unknown, a single well-
installed seismic station would be of great vals@ dpathfinder” for a full network,
providing distance to and level of seismicity, aaracter of seismic signals and noise
in this unexplored environmernithe accurate localization of marsquakes in spade an
time provided by aAong-term, continuously active seismic network pased of

multiple stations would be requiredftdly understand the distribution and intensity of
current tectonic activity.

[11B-1. Investigation: Characterize the structure and dynamics of theinterior.

Understanding the structure and dynamical procesfs® mantle and core is
fundamental for understanding the origin and evafubf Mars, its surface evolution,

and the release of water and atmospherisagas-or example, the thickness of the crust
and the size of the core provide strong constraintthe bulk composition of the planet,
its thermal history, and the manner in which ifeléntiated. This investigation would
require seismology (e.g., passive and active exyaaris and understanding of the seismic
state of the planet), heat floagdgravity dataprecision tracking for rotational
dynamics, and electromagnetic soundiBgcause accurate localization of seismic
activity is necessary to fully address all objeesivat least four stations operating
simultaneously for a full Mars year are requiredwdver, progress in this investigation
could be made with a single station. There aremaban of techniques available for using
single-station seismic, heat flow, and precisi@atking data to obtain key information on
interior structure and processes. Interpretatiosuch data would depend on models and
assumptions, and the results would be biased tosvanagle region of the planet. But
given the nearly complete lack of data on the Martnterior, results from a single
station would represent a significant advance.




